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(54)Title: BALLOON CATHETER 
{54)^m<D^^ >';t7 7"— T^/U 




(57) Abstract 

A balloon catheter used in therapy or operation for the purpose of expanding a lesion region mainly such as constriction part and 
occlusion part in an endogenous passage. In the conventional expansion catheter, a fixing portion "tip" of a tubular member for passing an 
expansion body and a guide wire therethrough is hard, so that there has been a problem in operability due to insufficient following properties 
on the curvy endogenous passage and insufficient guide wire sliding properties due to a di^erence in flexibility from the guide wire used in 
combination. The balloon catheter is a catheter characterized in that it has a structure, in which a tubular member for passing a guide wire 
therethrough is disposed through an inside of an expansion body, and the expansion body and an outer face of the tubular body are 
concentrically welded in the vicinity of a distal end of the catheter, and that a Shore hardness of a material constituting an outermost face of 
the mbuiar member is lower than that of a material constimting the expansion body, so that it is possible to flexibly adjust a tip portion 
formed by flxing the expansion body and the tubular member for passing a guide wire therethrough. 
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m m m 

mjk'^m.m.m^mm^^i^^xs^mm.^isi a ^m-rm^^jkmmm.m ( p t a : 

Percutaneous Transluminal Angioplasty, P TC A : Percutaneous Transluminal 
Coronary Angioplasty t^E) \Z^h^X^m^tl^ n)l'—>ts ^—"r )V\zm't ^ 

n}v->tiT—^M-i.^\zmm. '^tz\t.mmvr:iwnm^\znv. wnm^w^ 

mm)]^- }^ >izmmLrz/'^)i->^mT^ tmz. mmiz^)v->^>\zmmv 
■^y hizMVTm&^nm^^o ^<Da<Dn;i'— >;^j5^-5^;i'^ffiViytPTCA 

mt^:^-^ \^u^^'-jv—^>izwmi.rz:^*^ }^u^-^-^nvtmm(Dmm^^m 
^^i^T, &M^f<iia^m\^^X'<>yu—z^3>)V—>^>^miyXEEtiM'(^^ 

x\ PTCA^^r^T-r-So ^mmxu. PT cAiz ^^m^mmmm^iiKm 
iz:ioiif^mmMiz-z>\,^xj^^rc^^, /'ov—ytiy^—y'jut. moMWi^^^i^^ 
iz^if^mmmmiz^jj^Kmm-^tixi^^. 
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ti^o s/c, ^KcDm-^iz^^^T. (^\zM'^mz^\^^xi^mmm(Drz^wxn^^ 
ij9—T-)u±—mzn^<Dmm^mm^'=>m0^-^tix:i^v. wxn^K^i^^m 

^rztb<D^^mtnz\tmwMm^i&<W'^^^rcibiz^mm^. mmm^x$>^ 

20 ^4>:14lCHbTi!#{cS^7:j:'t4KH, :^7 5^-^;KZ>jlfir^-ea5S ,i: ;L;5(7)7^*;^- 
iicDSft^, mm3^\zt!^-y^)Vi)mm-^nrzm^iz. mi0:mzyfmm^^$>^ 

y -^^^^^m^^m^izit. '^v-:^t^^\i!>XU^-^^ F'7-r-V-<i:©mi>:'l4(7)M:^^* 
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m^^^Mi)^^m-^ti. :^^>hU.mWi(Dmi^MM (post-dilatation) 

fctbiz. xy^>hp^nmm^7.y^>hm&m(DW^mm^miz\t. /t;i/-> 
10 :ti^—v^jv^7.y=->hmzmj^-^-^^!Bm:^^$>^. "tomiz^mitm^iimmiz 
J- y -fu^^tm^^^ t . >ts ^-^)v-m^mm(D7.'r > h tc §i o mf)^ xm 
'^\^t^\^^L\^of^mti^^^r^^o\zU'Dtio 

^m\^tc^o\z. n}v->tiy'-^)v<D%^w^^. mz^^zfu^^^mzv. 
tiy'—^)v<Dm(D^6^t.m.-^(Dmi)^:k^<f^\^^^o\z-t^z.}znmm:X^^o ^ 

t^mm\z^rim^^^:f3^ii. mm\z^v)^'^-t:b-j5mtti^^^o mm 
\z^:h:^m\t.mmmmtim^t^ :ih\z^K)^v:fm^tim<ti.^m.mz:^^(D 
mm\z^^:f3m\tmmmmtim^vt^\^^:iii\zis\xmmm^tc\t.mm'^ 
\zm^mi.\z^Kimm\:ifi^w,uz.tf^^. mm\:\z\t.mm^m^mmx^^o 

it. m\z^m^^'Z^wur:ii^mmittrji^u^itmm<t^^^-^mx$>^rzib. ^ 
m^Lxmm\zj:-oX'h^y:^^^(Dmw:<tit^-^mx&'orzo ^tii&mmmz 
mnfcm^m-^ u x.^ uyitm^mz':^ o . itmmm^x$>^i&mm^^ u x^^ u 
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MIC, A*;i/->(cfi, mj^vrz^ii&.mzhm^o)^iif)^iii'^x$>^. PTC 

\zm.W!.mzxn^m.\p\ifi^^. m:f5. mm\^rzm^isL'mn^^mx^m.m^mz 
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«^*2 %~7 (y >zi>:/^-rT>h) (2) mUM&txDmt 
h) (3) mi}:mj^ij<Dm^tiz^vx. /-ov-ymo^mtmt^i 6%--4o% 

^^7>hx$>^z.t^m^v^K Lfj^i^t^^^i^. ^i^mz-M^. mi^^m&^m 

- 5 0 6 0 0 S^^^IH^O riaipj^^^X^T. h"^-;^^^^^!^^^;^^®^/^;!— 

—>tm^-^nx^^^o 

^fz. #^¥1 0- 5 0 6 5 6 2-^^^ (r#UXX5^;i/X— K3>}?U 

MfC, #l§^8- 1 2 7 6 7 7-^^^ (mmtl^—v^)Vm(D/VV—>iitly^- 

K<DS^J&^e>M^L^^l3j?U-7-fi£^i:, >J^U^I/:7^>, X5^k>37j? 
Tjf Ux;^5^;i/:/ou/^=i3}^U-7-*3J:tX:ijtU7'^ H^D-zi^a/i^u 
cD^d^^MKLfc, D 7 57^^(D->3TSSS^Wr^^27j?U-x'-^^i:$^tr 
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^eiT, }ik±.(Df^m\z^^%2mnt>m^\^^ot-r^t.:i^\t,. ^^u.ms. 

\z^^. 

25 ^(Dmi&(DmmmzmrzKi^n&.±izmnx'^f3:<tii^:i^i-^^$>^o iin«, •i' 



wo 00/67831 



7 



PCT/JPOO/03005 



- > liMlBi!^ o Tiff fcm'iSi- ^ -5 t) O-e ^ o 

rcit7.^>hmm^nrzm^^m^^&:^E^nmM-^i^^^jz^. ^^>^>^ 
<D^m\z^^Wj^m<Dm\^^m.mti^:k^\zi&m'&vi^^/'<)v—>^m^r:i/'<}i'- 
>ti^-'f-)v^mmT^.'^jz$>^o 
15 mrz. m.mmizu/'^)i->ti^—y=-ji(D^^m-i. ^&umM:f)m-^^num 

m^^<zLt\z;^^o ;'<)v->^^izmnt^^(Dmmf)^^i:'r:L^^. a*;i^->7&>' 

13. ifii^M<i:A;i/-><i:(7)^M®«7&^*/jN^<;ij:t), jaoA;U— >^#bjitrf^O 
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14 iR] ± r -5 e> T * o 

— .^.r7^^_^j tmtn^o) CDAVI/— >;^J7"— 7^;H?(i. :7^:yS/>^^ffi 

um.^mi^^y v<Dmmzn)v—>^mtim.i^^ij^k^^^r:ii^(Dii^-h^m7Ltz, 

mmumt^i^^y vom^mzmn^hnxi^^^tzisb. ti'7^—^)vm^m\zmiD^ 
•7— :7 ;t —)V Yf)^iby^^y-^> ^mmw-t:-^^ h* ^-r ^— ^ > 

tic YU^-^—)V—}f^XD%mmumz. ^^W^%^WiuU 

25 i^^mmKimif^nrc^. ^y/^mz^m-^ntzr). mmr^m(Dh^yjv-fym 

itmtbxmmizta^o 
u±(Dmmiz^^m 4 mBMf)m^v^o h-r^tz^it, mmtjii^m^^^'r> 
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tmm 1 mvt^^(Di^m-^m'\>mzmm-^nxi^^^^oumm^mi^. mm i w 

m'bmizmm^nxi^^^^^ysimm^mL. mm im^^m<Dm^m^m0^r^ 

>tiy'-^)ix$>^o Lfd^^-DX. mit^mi'^^^ut/^j\^->^m^vxm0^ 
^rL^^y^u^^mmzmm-r^:it-fy^-^mx$>o. ±mw(km^m^'r^h(D 

X$>^o 
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5 -pjmx$>^rzib. mmfji^iz^^j^^:^m^iti^vxj:m^^mz^n. ^(d^ 
^(Dmmit^mx^^ zi t-^^ iE>i^m±mnx$>^o 

10 aT^^^WL. Rz>m$Emi^-^j-^-m^iimmm2-!i^v'^-m^(DM:^if)m 

X$>^o 

IB^lJi^'J V-^ife^ (A) ^m2#'jN'-^^ (B) A/B = 9 8/2~ 

10/9 0©fi»fiJ-&"e@H-&-rs©75tj;0$f*LVio 

<D^mt^m'^^nK^^mj&^m7.v-zfmtmmf^2'^^^m<Dm^ti!)m 
^•^nxf3i^:it^^mtt^%(Dx$>^o ^z.x\ m^cDx^j-^^tmi^T 

ia^^«®S$ft>5FfpI<Z)-rtl^ 0- 3mm~10. 0 mm<7)|BHF»gtc:p 
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10 -r^fetz^T^-So iliiT. mmmmMm(Dm±mtm^i^mii<Dm^2° ~3o° 

issi^mzm^-r^m^Ty':^i^'-t^m^T\^^^^mMiz^'Dx^mvxrji^z. 

mvrz^mx. mtm^Tyz^^-izyyyz^y'ifmmi^m^^^mf^i^. ^<d 
20 y^yi^>'^mmi^mf^§^^mcx/'<)i->i]^-y^)V(DfS^ K-j-rir— 

i^y'^Y^mcDm. n)v->'^'r-^)v^)^m-xmu^m.mu(D\Hmz^\.^x^m 
^m-^ritz'^miz^&^t'^ib. ^^^9tiQm>^^K>mitcr>. ^ynrnzmm-^'^tc 

25 ^tz. wimyy-jyy^mm.w^^^tvx^m^^m\>^^ii^. ti:Wtmfbm 
(o^^^^m^^^^m'^u. ±.mm^^T'^^^-\z. B.Mm<Dn9fffimu^mzn 
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10 ^40^*, 112 Bi, msmiznif^A-A' irMig-ea&D> mifBrnizm^/^^ 

us sti. m 1 ^mizm^^'<ji—>i^^—^jv(D/'^)i—>t^>y^^^^^t^ 

^emit. msmiz^i-f^B-B' mmmx$>K). mimmizm^/'<ji->ti 

m 7 mit. m i ^mizm^m^^^m/'oi— >f3^—y^ju(D±w^7^-rwrmm 

m 8 mu. m 1 ^m<Di^M^^-r^<Dm\m.m^m^&oiz^-rm^mx'$>^o 
fB9mu. m2mmz^^mmmb(Du>-:f^'XT>7.t5—y^7ri-r^'y'7x 

20 2b^c 

^1 O0ti. ll2^^{C'^'5||SSM6cDzi>y^-rT>>?.:<7-:/^^-r^9'^:7 
25 lli2Eltt, ^2^BJ{::'9^;g>^Jg0lj8 ©n>y^<T>x^-:/<£:^-r^^7 

111 3 0tt, m2^HJ{C'^Sjt|!;f0iJ6*5«kr>'W:$ii«^J7(DZl>y^^T>X^~ 
^1 40«, ^2^5giC^^IIJg«?y9(Dn>y^-rT>y^;t7-y:g:^t-i:7'^>' 
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mi emit. m2mmzm^/'<ji—>ti^-y^jv(D^uxm^^m^^m^m 

mi 7mit. msm^iz^^^^ji^—>:^9—^)V(Dmimmmm^^'tmm 

mi smit. mimy&j^m(Dn)v—>ti^'-^)v\z^^y^>'^ti^±]^rzL^m 

10 ^i9Stt, mzmmz%^n)v->ts'7—'r)V(Dm2mmmm.^^-rmmm 

m2 om\-x. m2mmmm(Dn)v—>tt'7—7-)i\z^^>^yi^i)^^vrz^-m 

m2 im\t. nmmi o \z%^n)V'->(D^^^m'^^'twmmmm'^^^o 
15 ^2 20^. ]AMmi o\z%^n}v—y(D^w>^m^^-rwmwimm'^^^o 
m2 3 0(i> m^mmz^^n)v—>ti^-T-)v<Dmmmm.^mm'^^fc^(D 

m2Am\t. mmmi i\z%:^?^)v—y<D^^^m^7T^'tmi^m^m-i:^^o 

20 (a) (b) \t.mmvim. (c) tt-^-r >^>^^7&^*^i;fct«t^,^^ 

•So 

m2 ^mt.mm^^m^Ty^^—izm^vtz'^m^m-rwmm'mm'v^^o 
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omu. m^^^mmTyy^-iz)i—7'-u^y^i^^Lrz^m^^'rm. 

>jv-}^>^m^-r^m2m^mi6 ti)^^[H^2m'smm\zm^^n. mmz 

15 7 t-r >:7i^-v3 >;u-p^>8 iiiz^n^nmm-r^:^—h 9. 1 0 7&?ii*D§o 
ci©<fc^{;:, p^m(Dmi^^^U5 LM\o)^2m^m^^6 t<D2m'^mm^m 

f'S/t;!'— >:^-7^— x;H 3 • Ti?'>7;i/ • ^J^-Y (Co-axial type) tt>Pf 
{^m^^i^^-r-S-T^-A-lfUl 2. 1 3 ^WbE."3Cine»^-A-gPl 2, 13© 

20 mmzxv-f^i4, I s^mi^Tm^^ti^o mmmi^^^msit. f^2 

$Em2's^mm6(Dm&:mmiz^^m^-^n. m^mxv-':f^i 4it. wv- 
>3^mmT^mi'^mmi5<Dm^i^tti5.\zm'^-^n^o ^tz, 7\';u->3^ 



wo 00/67831 



PCT/JPOO/03005 



B3^tc:;feViT«. ^-i H'7-i'-V-3ljifflo;i'-^>7 ^WT§^iW4^m^ 
15 5 (Sn;!/— >3 CDF^gP^SbTSBtt^n, 7^;i'S5ti^TA;U— >3 M 

;i/-> 3««-r:*j^-7^;KD^M^^fife-r§^2^4^^*t6 <i:^^^nTVi;g>„ 

20 oT*5D. A*;i'->3 i:^SLTV^^^**^f® 2 1 ^«f^®&^fife-r§***5fP2 2 
«5(D*f3^a2 l*Wl'->3(D3^te#J7>U-:^gBl 4{C}^*$nTVi-5o 

25 A;|/— >3 <hi^^bT(.iS*j3^)S2 4^:n'LTm6iaoSlr®0{C^$n-5ck^{:i 
I^>L^iy:t;i^«$nT^!yygBii-l 7 SrJge^LTVi-So A*;W-> 3 ^^flfi)^T:^35=— 
7^;^(D^M^i^fife•r'S^ 2 ^^gBl5j 6 i^i^^nTV^^o MIBm 1 ^^gB** 5 <D 

m^^i^^^it. i^nmzM.nit^m-^miz^mmjttu-:>x^o . a;u- >3 
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(Dmm^:^m^x'^nitmi^mtmcum. ^m(D'^^mix$>'Dx^miDU^^ 
10 —^izzyarmm. m-fmi^m. mj^.-^mi^ummMWjmz9^^^rc6b. i*g® 
i'S.mf^mLmu^. mwjmzmnrzm^mm'r^:^7f)m^v<. minmi-^M^ 
m^0JL^u>. ^rzitmmm<D-^^jx.7.y=-)i^. :?i^uT^ f^ut^ hx^t. n 

^mtmf^m<Dmiz\tm^^^uiztti^^v\.mm^\tm^^A.^rzi^(Dunm^. 
15 /^-(>^-mf)m^i^xhS:<. ^ne>cD^. mm. m-^<D]t\zitmzmm^u 

m'pjmx$>K).m^mtmi^m^m0^-r^mm(D^m(DmMm/'^'y>^—s^'-(s 
PM) ^mr^um^mizmn^rzitm^mmvrzK) . m^mtMP^miz^m^ 

i\^(Dm.kfoh±^<f3.^^vizmm-^n^z.h^m^v\^^o mnm^^^-r^m 
25 %m<-^^j:oiz. ^Tz. ^^)v->w:^m<D-mj£izMvxmi^ti:^m^^rz-^rji 

td:-€-<Dy:7 h-t^p^ > h(Di!l'^*n 4%<i;D;^#ViZ:i;0W^bii7&^, x^X h 
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20 m^^iiit^MVim. *rc«, A';i.->3^Mmit^iKgp*J5<7)@^7&^ A';i.- 
> 3 1 ^ra^ 5 J'ffil^14<^S^«3^, *;tJ^A';i/- > 3 1 ^jytgg 
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0 OMP ai^A±/h^ViCltj^W^L< . J; D^ff ^ L^< «2 34MPay^^e.337 
MP aO^^t^-sci^T&W^bVio 
10 ^im^^\Z7r:-^tl^zyH7mm (v':in^ — ^mm) JIS K721 
5-^ASTM2 2 4 0 \Z^^:fjmX\ ffilf #tt^fiA S TM 7 9 0 {^^^tl^^ 

mz^-ox^n'enmM'^M^x$>^ . m.^\t^^<DD s cay^^e^ffli^^xay^ 
pitg-ca&Sc i^37mmizit. —mzi$'-r-:^Ati^-<':fD(D—mm$>^f)^. 

mitX'$>0. NMR\Z^-DXmM^mX$>^o 

(Dmmmitmi9tBM^m'^^'M-r^^(Dx\ttj:\^^o 
(mmm i ) 

20 m^m^m^-r^m^^. i^Hrmme od. ffitf3¥'t4^2 7 4mp a. fi!i.'i^.2 

mi'^^m^^ i^aymmi 2d. fttf^tt^s e smp a, g!!i,^2 1 sr, 

25 <tkmu.mm3. ommx$>^/^)i->(D[f^mzmi^. /^)i-><Dm^m^t^xm 
mi'B^^m(D^m^m'L-mzmmLxm2miz^-^n^^ot^tiy'-y')m^ 

^mm 1 fi, /'^)v->y5i^mizm^^n^i:]5^'-^j]^nm^m^T^m2m^u 
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(mmm 2 ) 

5 est:, V:7 h-t:^7^> h(DJt*^^3 5 ^T^-StJ^UT^ KX^X m 
I'^m^ti^. ->37mm7 OD. fi^f#tt^4 3 OMP a, gt,-^ 1 7 2 r , V 

m2it. /'^)v->T5.^m\zmm^ti^:^y^-y')v^^^^m0^'r^m2'^^m^ 

15 ^±WfiJT^o:feo 
(^iS^^j 3 ) 

20 &ig^'^5}^Ux^l/>>^)^^i^^$n:^;^-r K'7-ri'-^M^i3-SfcJ6cD^l w 
V3TSS7 0D. ffifrf#'f4^4 3 OMP a, Bill.-^ 1 7 2 1:. y:7 h 

UM(o^m^n'hmzmmvxf^7m\zm-^ri^^o-fs.t}y---5^)v^^u^^^ 

(IIJS^J4) 

ffitf#14^9 3MP a, Sfc^ieSt:. y:7 h-fey^> h(DJtdt4 7 %T$>-§)7}? 
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->3T?^^7 5D, ffitf#14^5 5 OMP a. 16.^.1 7 7 V:7h'feiJf^ 

(itiij^j 1 ) 

10 m^^m^m^T^m^^. ->37mm7 2d. mf^itms e sup a. mj^2 

1 8*C, 'jy h-fe^^^> hcDJt/&n 3 %Tafe-54?UXX7^;i/X^X hv— 7!>^^>, 
«F*>I®^i^^m4^'JX5^1/>;5^^^fi£$nfc;^r'r H'7'r-\'-^®j§$-l±-5;rcJ6cD 
mi^V^UM^. i^3Tm&7 2D. ffifrf#14^5 6 8MP a, 14,^.2 1 St:, 

m^^m^m^-r^m-^^. ->3Tmm7 od. ffltf#i4^4 3 omp a. mj^i 

l^Vtm^^. V3 7'«g^7 0D, ffitf#'l4^4 3 OMP a. m,^^17 2'C. y 

t£3fifii3. 0mmTa&§n;i/->©f^g|5{C3lb, ><D3^fi:M3t)^T^m 1 

25 W4^?fl5WcD^®^|^>i:^6<jt3^*bT^2 0{i^$n'5«k-575:;tr7^-7=-;^i^^^^ 
-5 iSil3S^^ (DS^^llMffl AVL'- 5^- ^f^®} L :/^c. 
(Jti!««aj 3 ) 

i^BTm^? OD, ffl^f#tt^4 0 OMP a, mj^i 3 5x:i:$>^m^m-^v 
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3T^S5 7D, ffi^f#1±^2 1 OMP a, S*^ 1 1 7 t:TfeS^g^^;J? U 
(it^m 5 ) 

i^mi. 2, 3, 4. 5(Di^-rntiti^vx^m^x&'Drz. ^rz. mmmi. 
2> 3, 4t)tmmi. 2. 3> 4. 5^m8m\z^^m\zm-r^^y3:wmm. 
w^. m^iz-ff^ \^u-i'v—f)^mm-^n. 3 T'cizum-^nrz^m^i&Ti^-d^mm 

^tlTz. ft^Smm, 9 0 ^l'®ffiL^I*lS 1 . 5 mm(D>i? 'J X^l^>^^a.— 
25 yTf^e>nfc®ffiMM^I*33lS&2 7tt3{3, A;I^->:^^-t-;H ^;^f-r h* 

-2 8(C?ft^3-frT-^)i^T3iie), 7;0«®ffig|5^^aljS-r^<i:^O 
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mi 





#atf-i7 (N) 


mmmi 


0 . 118 


mmm2 


0 . 0 9 8 


mmm 3 j 0.077 




0. 0 9 5 


itnmi 


0. 3 3 3 


]tmm2 


0. 3 14 


itmm3 


0 . 4 4 1 




0 . 3 4 3 


]tmm5 


0 . 2 6 5 



10 :kiz. m2^miz^^/'^)i—>t}y^—v^)i'(Dm^(Dmmmmiz-Di^xm9'^i 

U-!i^V^Ui$^>:JL^X h-^—rj:^(D/\- \^±^;^>htvy h±^>^>h^mT 
15 ^m^mi^Ji^X h'?—fy^iE>t^^mi-!)^^J'T—^^iim2:^^J-^-^^t<D:^^J 
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5 \t. PBT (iJ^U:/^^>5^I/:7^1/— h). PET (/}?UX^l/>7=-l/>'^5^1/- 

10 (^A^5a:#a^) ^^cD7}?ijxx7^;i/x^x hv-, rp EBAXj 

(elf a t o c h emttM) 7^c^(^5i^UT$ Hx^X h-7-> ^p^p^S ^ 

15 ^tz. mmmi-^O-^-^^ (A) :}^^XSf^2-!i^^J-^-^^ (B) {1. 

b<, M^5^^a»Jt-f (A) / (B) =9 8/2-1 OX'S 0, 

9 5/5 — 2 0/8 0OiBfflF^tCiS'&T-5©;^/^'iff^LVio 3:n«. m^^(Dm^ 

-H-fe^^>h (PBT) <hy >' h-fei^;>^ >h (!}?UX-T-;U) <hc^S«JtlC^ 
Wr^fzit. mKiZ^ly—}^ (v'aT^^) (7)^75:^ 2 S£;_hO TA-f h 

±fs^i;}?u'7— fife^<h^2 7}^uv-fiK^,t«^ mm(Dm'^mit 
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if-x^ fz^jUL, i^^MiSrgsuT, —mmw:Lmz^Kim^]p\iiW:^\^t\zm 

^l^lElfft)nTfeJ:l.iL, $fi;&fBj(^^#{C'^ViTfi. S:?5-[S](DM#<i:|SIB#l3fcb 

'm2^m\z%^fw->^m^tzn)v—>tt'7—^)V(DmMmm^mim\z7Ti 

25 ^ 1 5 7&^'3fe)^ 2 0~3 0 cmcDgPfiCD^tCga^^nS^/ v—}vm.-ch 

miDU^^o ^fe. M)2!i(^3i^u v-yi/> K$?f3^«, a;i/— >€rf^ig-r^<D{cffl(.i 
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(mmm 5 ) 

S - 6 0 0 1 ;-MUmW^^^m;zy3 7mmD 7 2. A-F-feifp^>h : 
PBT, V:7h-fe^^>h:PCL) ^90wt%, ^ 2 tJ^U '^-efe5^'<h UT, 
5 7}^UXX^;UX^7. hV- r^;P'/l/>j ; ^# ; S - 3 0 0 1 ; 

i^iC^&M; vaTi^SD 6 0, A-H-kii7'7^>h : PBT, V^' h-fe^p^>h : 
PCD =£r 1 Ow t %gB'&bT7}?U*v'-yi/> F^^f^Mb, CKD/i^'J V— :/l^> 

8 9mm) ^fPML> ^^V^T, dO^AU V >^fflViT-^Mff :7*o-fiK?^^£lCcJ; 
10 0, 2f:||J|^J(Dn;P— > (it^SBcD^^M 3 . 0 mm ; ^jP^tJl 8 Aim) ^2 0® 

^ 1 7}^ U 7 Ow t B2 7}?U-T-^:5^^ 3 Ow t %BH-B-bT#U 

15 i:|o|^tcLT2^IIJg^J©A';i/— > (at=gl5<^^S3 . 0 mm ; ^ISi^ 1 9 At m) 

2r2 omiprnvTco 
mmm i ) 

^I5}f U-7-fife^^5 Ow t W.2iir^^)-^—m6^^^ Ow t %i5^UT#U 

■7- 1/ > H ^ ^mrr ^ i^A^ _blEIIJg«sj 5 1 L T^llJg^j (Dn)V- > 

20 (it^gPc^nS 3 . Omm ; ^ff^U 1 8 Aim) ^ 2 0 Pf^lSbi^c 
(IIM«?y8) 

^l3j?U -7-^^2:3 Owt %, ^ 2 7}^ U -T-^^^-^r 7 Owt %i5-&bT7j?U 
v-yu>H$f^$Sb, A;i/->CD^;?Sr 1 9 AimfcT'5^^«, ±lB^Sg^»l 5 
}imm\Z\yT:i^^Mn<Dn)V—y (a:W^(Dng3. Omm ; ^@*?J1 9 A^m) 

25 ^2 om^nht:io 

(Jt^M 6 ) 

^»l0y 5 tlHtlCLX2j5:itii«aj(D/N';i/-> (E^gUCD^S 3 . 0 mm ; 2 
0 Aim) ^2 OPf^ML/io 
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(it^m 7 ) 

^j£^j5ii^^{cLT2^jt^^j7 0A;u-> mw^(D^m3. 0 mm, mmm 

2 0 um) ^2 omi^rnVTzo 

5 (mmm 9 ) 

^ 1 /J^U V-sfe^i:bT, tJ^UT^ Hx^X hv— (^Sffi^S rpEBAXj ; m 
#;r7233SAO0j;elf atoche m^^ ; 5/ a T^SD 7 2 , A 
- K-k^^^>h : T^-r P> 1 2, y:7 h-fe^pC> h : PTMG) ^ 5 Ow t 
m2 7j^U'x'-fig^i:bT, :!i^UT5 HX^X h-7-(^p^^ rpEBAXj ; 
10 r6333SA00j;elf atoche maM : -> a T^SD 6 3 , /\— K 
•feii^p^ > h : ::f--r o> 1 2 , V 7 hiii^^ > N : P TMG) ^SOwt^ia-^b 

5^3- — :/4^AUy> (F*3S0. 4 3mm;^g0. 94mm) ^f^iJlb, ^^C^^T, 

15 gBO^SS. 0 mm ; ^ff^ 1 9 ^£ m) ^2 0®f^@aLfe„ 
(Iti^^J 8 ) 

^5B«aj9 <i:l^iltCbT2N:iti!^^RJ(^A;P-> (ittWgPon^ 3 . 0 mm ; 2 

oum) ^2 omi^mi^tz. 
20 (itmm 9 ) 

mmm9 tmmizvx:^itmm(D;-%j]^-> (mw^(Di^m3. omm;^ffi^ui 
9 um) $2 omi^mi^rzo 

K-rs^®^^fi^o;/to 3 7x:(D±m^m7i^x'mrzvrz7Kmmzi om(da;i/-> 

^BBSb, fsl^S:^:^7jc^ffl(.iT#A*;U->(DF^JBE (1£31JEE:^) ^2atin~2 Oatm 
O^HTrO. 2atm -ro±#$-l±, #flE:f3MfC:felt^i|^M<£ 1 ^PBrnj^U^Co S 
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mms). ^13 0 (it^me, jt^^y?). ^140 (mmm9). m 50 (it 
5 §0 

M^^->^3 3, 3 4^iH^-@^L. U^mmS 2(Dmm^\Zi5\^^X. I*I^O. 
9 5mm, 2 . 9 8 mmc^# U 1/ :/3 5 ^iES 1 5 0 mmO) 

mmm^turj^oizm^mzmm. • m^i.xm0z-^ri^h(Dx$>^o 

25 ti^-^}i'i^^^y h 2(Dmm^\t. y:t—x^—iP3 eizmf^i^tc^^ 

^LT, Huie7}^UX^l/>M^:i-y3 3. 3 4. 3 5 jS^ 
Jfil^(^)|*l!^l::;^f-r h*'7-r-V-3 S^Wmi^.y ^—7.y->^3 6^1 Omm/sec 
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jaffi^^Ha^c^AP^T^ji^it", n)V->3\Z^m^m.7K^l Oatm (DI^EET 
> y ;P {C ^ ffi O^i^MT * ^ c 



^2^ 













mm. 








^JBE 






ffi^fit (N) 


(atm) 








(atm) 






\ (N) 












(atm) 








0. 


1 2 


0. 


2 3 


1 9 . 


1 


0. 


5 5 


1 5. 


7 


HSI^J 6 


0. 


1 5 


0. 


2 1 


2 0. 


4 


0. 


4 9 


1 7. 


4 




0. 


1 0 


0. 


2 5 


19. 


2 


0. 


3 8 


1 6. 


8 




0. 


1 1 


0 . 


1 9 


1 9 . 


3 


0. 


7 1 


1 4. 


9 


it^0ll 6 


0. 


2 3 


0. 


6 0 


2 2 . 


9 


0 . 


7 2 


1 8. 


4 


1 Jt^^J 7 


0. 


1 0 


0. 


2 1 


1 4. 


4 


0. 


5 9 


1 0. 


7 




0. 


0 8 


0. 


1 8 


2 0. 


7 


0. 


7 0 


1 6. 


4 




0. 


2 8 


0. 


7 2 


2 3. 


3 


0. 


6 2 


1 9. 


5 


i Jtgi^J 9 


0. 


0 6 


0. 


1 6 


1 6. 


4 


0. 


8 1 


1 1. 


4 1 



15 <h3:^7?, >©^^i4{CMLT«, :^aFDA:^;-r K^-r > (Food and 

DrugAdministration guidelines) (Cck 0 ^S$tlS5£t&^:®JE (RBP;Rated 
Burst Pressure) ffi^T(D^ (1) T^^e) tlTV^^o 
RBP = X- (K+ 1) D (1) 
dilT. RBP : X : ^i^Wi^^. D : ^±^«S^JEO:^2PMM> 

20 K : fiM^ (C) ^:?Sg^ (?) m^i^m^EE^WHiT^^y^JlWl. (n) <i:T^ 
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•^t-V^^o C=0. 9 5, P=0. 9 9 9. n= 1 OTfe-S^e)^^, K=5. 

2 0 sh^si^o mmMLit^miz-or^^TO) ^w-i^mmmommmmi (d) t r^g 
^mmmi (rbp) om^. ±f3^2^{c^-r. 

'^mn^^$>^rctb. ^i>fj:< ife 1 4atm (RBP) ^^'j£::^mT'$>^. 

<fcoT, ±^ (1) 3{>^e>» ¥1^5^:^EE (X) >i>t20atm ie^ie^M<h7a:So ^Tz. 

xm(Dmmm fjmnmmm^ uxi^mfi^j^tti'. w^nxst^igSiMj i^jmn 
15 si±(Dmmmmiz&'::s\,^x. ±timmm^^zsitmm^nmt^<. wtt>izmi 

20 ffij t.ifiQ^. iON~o. 2 5 N(DtgHp«gfcabO> ^M'tJ->y;P(Z)®3g14 • itf^ 

1±f^#^StCi^Vii:MT^^o -^tz. 5 - 8 O r5pi^5g^:^EEj 1 9 . 1 

~2 0. 4atin (DieHl^(3:^^dJbT43D. ^*&fiS^:^JE 1 4atm ^Mfi£prtgJ^ffiTi& 

-So 

^-r^lt^^J6(D1^->:/;i."r«. r3pi^tK:gjEEj 22. 9 atm 
25 1 4atm ^B^nJtg7^cMTfi^'5t>©(D, r^i^ DXNF(DStrifiiJ :0^#^^t3JS < , 

(£<, ^*&IK:^JE1 4atin OH^^S^Bltg-rafe-So 
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>J v-:/lx> Lfc^J£0!1 9 RtlClt^^J 8 , Jtg^0!| 9 iCOl^TIf 

-So 

15 -hTj^'O. 0 8N~0. 1 8N(^l6fflP^{ca5 0. ^^tf->y;KDjlj©tt • Jtf^14(^ 
ffi 1 4atin ^B^BJtg-rfeSo 

*f•r^Jtfe^sJ8(7)1^->>^;^'Tr^^, r^pi^fig^i^jEj 2 3. satm-r^^&ss^iE 
1 4atiD *^^pI^?^MT«2&^fecD(D, riui3i^DXNF©ffiJfLMj S-t^r^i^n 

i^SH^^JEEj ;0n 6. 4atm<h{£<, ^^^^^ffi 1 4 atm ©||]^t3:^pItgTab^« 
Sfc. ±aiCD3>7'^-1'T>7.:*?->^&mSi. ^JS0il9 (11140) it 

25 tss^js (^150) t\^t/uami)^tji<. y >:n>-:f^^7>h^mzmibxm 
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;^)i->ti^—^}ii^^mffamm-^ti^mit. ^2 5m (a) om^mmmiz 

-mmm<Dmi'^^mi5(DmmizmK>m:^nrzVtm\z$>^o ct-^x, m^om 
mmizit. ;vi—>3it.mm^^mu<mML. ^250 (b) (Dmmmmmiz 

^^m^'T^mzmmiam-^'^Th. 11250 (a) \z7r:vrzms:^vtmnz^^m 
-Br-r, ^2 513 (c) (Dmmwrmm\z7r:'r^o\z. /^jv—>i)m:^j^izyi<.mzm 

B(Dmm^4 2 izmrzK)^n&.±izmnx^u<u^:i^f)^$>^. 
^1 imit. m3Bm\z^^^^'^)i->-^^-^)vi<D^immmm(D^i^un 

n 2 ^4^a55i5f 6 (Dmmiz:^^ }^u^^—m7^m(Dm 1 ^^tsp** 5 ^mmi^xti^ 
':ff^^^mv. p^fEmmizj^Drnm^fziMmT^m.'^^i 1 ti. ^kdu'wui 

25 1 (DM^{'IIISbm^^J^g-r§3^fi:ffl!l*5j;tJ^afi'ei:«ij7^-/i-^i 2. 1 3 ;i 
n^T^-A'-gUl 2. 1 3©M^{C||!|^U. BtrfB^ l^t'cglS*^ 5©^^®*5J;I^ 
^2^4^gBW6®^fi[^«i:^^-rs^^#J*3j:tXifi^0fl:^U-:/g|51 4, 1 5t. 
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10 sis:^rsiMfi:{i'j{iR^^5gii (Ld) -r^-rj^-stzfifej^^nxisD. ^r^^^mz 
mm^—n-w^i 2(Dm^mp^mzB,:bv—/'%-mm&.mi3^. SifiMiicD 
5^-A°-^$&fi[«4 4^^,^i:bTjg:5r[pj(ci:Dm;!^3sfi:ffiijic'rnTi0#. m.^ 
^mo^-n-m^^WA: 3\zm^m'^^^T^^o\z^m^nx\^>^o z.<Dt 

w^i wz^n^m&mmm^mi ^m\z7}:-r. mm\z^ti\t. >3(Dmw 

-^i&^«4 3, 4 4^e.>^.iLT^i;-5:ii:i:7ij:^o ;int;:J:t). ISIS4 0. 

^^^(Dm.^M^±m\zm.WL'^n^(D'^h^o ^±.(Di^^^-\-6^\z^n^^^\z 

25 fi. H9fBLd;0t, 0. 3mm~10. 0mm. 0. 5mm~8mm(7)^H 

P*>I Id P S $ n -5 (7) 7J>W ^ b V i . 

-gp 1 3 (Dmia^m\z^^u^-(:^ Ki^^nrnzmmu^^^^r^^^^f^^o 
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izi^m-r^Tcib. Mgpi 1 ofifib:^ipjfi^fi, mm^'^x\ s. omm-so. 

0 m m ^ a S $ n S <7) ;0 W il T ^ -5 c 

^ncA;i/-> 3 u.mm\zmx-r^mmzMvi:-^^u^m^mT^ 

M^-r-Sc :itnz^K). ^m'^(Dy'~-/^-^t7.^j—':f^t^i6^izmmifr^ 
m(D^^\d^^iz^mv. m^m^mi^T. p^mzj£m^m.^^T^/vx/^oy> 

12. 1 3*3^tJfXU->^^l 4, 1 5 ^?^f^§o r^. MtH^^ t'5=-^'?^^^Ji, 

20 a;i/-> 3 (Dj^t^cj: 0 fe^^^#< j^si; -5 izmm-t ^ <D^^m^ V 

l^-h (PET). ;}?UX^W>, 3J^U t*ii;i/T-fe7^-h. T-r^ryv-, 5}?>Ji& 

B3^BJ«, A*;i/->(D^3t^#^$t*4tCOV^T^aie>M|5gT'5t)(7)"T?«?^C<, 
Ati, 3 - 5 7 4 6 2 ^{e^m. 3- 5 7 4 6 3 ^i:^$g:tecfcDCijtl^5F 
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3 - 3 7 9 4 9^{^):mtsi^izmm'^nrzmm^^^m^m^^x^^l^o 

xmWlU E \Z cfc S W^WPX b T t) ^ lie 

10 mmtmmx'$>^o ±mf^immmmiz^n^^^tm-n^<Dm^mi:i 
'Amtvx:^D. mi!^mzit. j^^fiOT^- a— 1 2 ^^t-^j:oic^©m 

^^^;^>^*«/h'lii (6 2) 7&>e>i&*Ci, ^:^fR]l3H:o^:;^^<l:bT«:^ffl (01) 

15 izm^m^^m-r^^'Dizj^.m-^ti^o m-ox. m2 om<Dm'^^i Kommm 
mmiz^-r<k^iz. >^>^:fy^±\:^rct^iz. mi^muusommizmm 

4 0. 4 O/O^'^UTfe. ::n^i?^M4o, 4 0 itmmMm(Dm:km iei) tm. 
/^m (6 2) hizi^iji^'r^^m^^AtLx^c^z.ttt^^o ;innj;D, m 

20 fi:<iijx-A— 1 2 ti, MS4 0, 4 oiz—'^'^nxmti^-^^. MMu^^^m 

v^w\^t^m^nm^E\zm^^'^^'^(D^^tiifii^^\z'^w.^t\.^o ^(d^o 

(01-02) ^2° ~30° , #{C«5° ~2 5° (Dmmnizmm 
25 T-Sc^TJ^W^bVio 

-gp 1 3 (Dmi^&:m\zm^^&x^ n.mmmzm'^^'^^^'^-r^n^^Lt^^o 
:^^m^mx\-t. m^my—n-w>i2(Dmmnm.ifi'^it'r^^L\z^r^. ni^^ 
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-C. 8. Omm-^SO. Omm(D^HF^tCliS$n^<D7&t$fji-ea&^o 

5 f&smMx-it. i&m^u^j-:/^\z^i^Thf^2^'^miiznvxmm(Dm^^ 

Cli:T> J^^fii'^l^\^^J'<JV—>t)'r—y^Jl-f)m^n^^titmmm\Zt'D'C^Bn 

fzf}^. ^smmit. :n ' 7^i^^)u • ^^^^Kx^oz-^jv—^tiy^—^juz^mm 
15 'pimx'$>o. m^Lit. 321 4 m^c^mizBrno^mwum^h-D^^ 

-fizhmmx'^^:Ltitn^^x'^u\^>o ^izit. ms^mit. mmzjt^cx. 
rt— A*— • if • u^^—m'^=Ey u—j]^mu^(D^m/'<)i—>ijy^—^)uzmm 

20 /'^ju->tiy^-^)Uizm.^'f. MWjmi&.f^(Dm^skWiz:ii\^^xmmL. mmi^^ 
>hizmmx^^zt\tmmm\zt'DXitBM&x$>K). jnzu. j-^)i^->^mm 
•^it^(Di)mmui$^p^o)$>^n)^p^mz:i5\,^xmm'^mx;^^z.tm^omxh 

i^^T, m3^B^izm^^riM:^&ju^^Mtit^miz'D\,^xmm'r^^^. &.T 
25 (Dmmm\tm3mMt:i«si=ym^'r^h<Dx\tfsi^>. 
(mmmi o) 

mi 7mz^i.rc^oiz±mmimmmm0/'^)i^—>t}^-y^jii^i^mi^rzo 

/'^)V-> 3 (DiPm^mitSJ^T (DM K)X$>^o 5fr. ^JJg^^^ibX rHy t r e 
IJ (^^:!^>1tm; i^armm? 2D) ^fflVi;tAU y > (F^gO. 6 0mm: 
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^^1. 0 3mm) ^^i^X-mz^mzSiBiZ^mKimWL. 'AlZ. fUlSmmg 

^m^m 3 c m<DU^^m:^\^\z^iz 2 mizmmKimwh. :/u y:t-ALrz/-^ 

I^^S^glC, m9 OX:izmmVX. 2 8 0psi (DXT— ^/\'U V>Of^g|5{CP^ 

Jia)A*;i/->3(7)^g|5^fe«, ^2 1 0{;:^-ri-5{c. ifi^gis i i 
10 ©g$:!5^18. 0 mm. ^CDmm:fy^O. 0 2 0mm. m&m:^ —Zf^l 4 (D[H 
m-fy^O. 5 7 mm. ^(D^mib^O. 7 0 mm. IrI7> U -:/gP(^*]S^#J t Siafi^ 
mt<Dy^—/'^-mi^^m4 3, 44m(Dm (Ld) ;&^3. Omm. IrIXU— :/gB 
<Dm^h&-^-^^2. Omm. i^^fiOT"— /\°-aBl 2 c7)Stt:^r&]S$*M. 5mm, 
iS^affi!!^— A'-gP 1 3 (D&m-:^\^(D&-^i)i4 . 1 mm, i&i^Lmx U -:7'g|5 15© 
15 fi$*^3. Omm, -^(Df^S^^O. 8 9mm. 0 . 9 9mm-ea&'g>. 

(it^^JlO) 

A;i^->©#gP^fe43^r>'?^^&. ^2 2 0lc^-rcJ:^tlS^T^J^;^^ft. M 

20 mmmmi 0 tmmizLx^iti^m<Dn)v—>iiv^-y^)i^i^mi^rco ^22^1 
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